[Pathophysiology, prevention and therapy of altitude pulmonary edema].
Alveolar hypoxia and resulting tissue hypoxia initiates the pathophysiological sequence of high altitude pulmonary edema (HAPE). Very rapid ascent to high altitude without prior acclimatization results in HAPE, even in subjects with excellent tolerance to high altitude. Upon acute altitude exposure, HAPE-susceptible individuals react with increased secretion of norepinephrine, epinephrine, renin, angiotensin, aldosterone and atrial natriuretic peptide. In response to exercise at high altitude, subjects developing acute mountain sickness and HAPE secrete more aldosterone and antidiuretic hormone than subjects who remain well. This results in sodium and water retention, reduction of urine output, increase in body weight and development of peripheral edemas. The hypoxic pulmonary vascular response is enhanced in HAPE-susceptible subjects, thus favouring the development of severe pulmonary hypertension on exposure to high altitude. It has been postulated that uneven pulmonary vasoconstriction enhances filtration pressure in non-vasoconstricted lung areas, leading to interstitial and alveolar edema. The high protein content of the edema fluid in HAPE characterizes this edema as a permeability edema. The prophylactic administration of nifedipine prevents the exaggerated pulmonary hypertension of HAPE-susceptible subjects upon rapid ascent to 4559 m and thus prevents HAPE in most cases. This finding illustrates the crucial role of hypoxic pulmonary hypertension in the development of HAPE. The causal treatment of HAPE is descent, evacuation and administration of oxygen. Treatment of HAPE patients with nifedipine results in a reduction of pulmonary artery pressure, clinical improvement, increased oxygenation, decrease of the alveolar arterial oxygen gradient and progressive clearing of pulmonary edema on chest x-ray. Thus nifedipine offers a pharmacological tool for the treatment of HAPE.